Regulation of the activity of the low density lipoprotein receptor in human fibroblasts.
A specific receptor on the surface of cultured human fibroblasts binds plasma low density lipoprotein (LDL) with high affinity, and thereby initiates a cellular process by which the LDL is internalized and degraded within lysosomes and its cholesterol component is made available for cellular membrane synthesis. Current studies demonstrate that the activity of this LDL receptor is under feedback regulation. Prior incubation of fibroblast monolayers with cholesterol, 25-hydroxycholesterol, or LDL progressively reduced the ability of the cells to bind 125I-labeled LDL at the high affinity site. A series of kinetic studies indicated that this reduction in binding was due to a decrease in the number of LDL receptors. From measurements of the rate of decline in 125I-LDL binding activity after administration of cycloheximide, the LDL receptor was calculated to have a half-life of about 25 hr. LDL appeared to reduce 125I-LDL-binding activity by suppressing the synthesis of receptor molecules. Thus cultured human fibroblasts regulate their intracellular cholesterol content by regulating the activity of the LDL receptor, which in turn controls the rate of cellular entry of cholesterol derived from plasma LDL contained within the culture medium.